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PRELIMINARY DATA SUMMARY

CERC Field Research Facility
Duck, North Carolina

This report provides a summary of basic oceanographic,
meteorological and bottom profile data for the month. The data
were obtained as part of the Field Research Facility Measurement
and Analysis Work Unit at the U.S. Army Engineer Waterways
Experiment Station, Coastal Engineering Research Center's Field
Research Facility in Duck, North Carolina. The data were
collected and the analyses performed by the FRF staff. These
summaries are intended to make the data readily available to all
FRF users, and comments on their content and usefulness are
invited.
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I. INTRODUCTION

The U.S. Army Engineer Waterways Experiment Station,
Coastal Engineering Research Center's (CERC) Field Research
Facility (FRF) is located on the Outer Banks of North Carolina,
near the village of Duck (Fig.1).

The FRF research program provides a means for obtaining
high-quality field data, particularly during storms, in support
of the U.S. Army Corps of Engineers' coastal engineering
research missions. The FRF consists of a 561-m (1,840 ft) long
concrete research pier supported on 0.91 m (3 ft) diameter steel
piles. The pier deck is 6.1 m (20 ft) wide, 7.74 m (25.4 ft)
above mean sea level (MSL), and extends from behind the dunes to
approximately the 7.6 m (25 ft) depth contour. 1In addition, a
main building contains offices, an instrument repair shop, and a
data acquisition room.

One of the responsibilities of the FRF research program is
the collection, analysis and dissemination of data on local
oceanographic and meteorological conditions. Bottom profiles
along both sides of the pier and periodic bathymetric surveys
are also performed.

This summary is intended to provide basic data as soon as
possible after they are obtained. Most of the data are daily
observations or the results of preliminary data analysis. 1In
many instances, continuous analog records and more extensive
analyses will be made available later by the CERC Coastal
Engineering Information and Analysis Center (CEIAC).

Table 1 is a list of instruments used, their status during
the month, and the data collection status. Figure 2 identifies
the location of the instruments. The water depth at the wave
gages and current meters vary and may best be determined from
the information contained in Figure 8. Other installation
information is contained in Table 1. All times unless otherwise
specified are referenced to Eastern Standard Time (EST).

Section II presents the meteorological data; Sections III
through VI, oceanographic data; Section VII, nearshore profiles
and ‘bathymetry; and Section VIII, if included, documents special
events that occurred at the FRF during the month.

Questions and/or comments concerning the data may be
directed to Mr. Herman C. Miller at (919) 261-3511.
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ITI. METEOROLOGICAL DATA

A variety of instruments have been installed at the FRF

(Fig. 2) to monitor the meteorological conditions. The data
presented in Table 2 are collected and stored on magnetic tape
using a Data General NOVA-4 computer. For each instrument

identified in Table 1 as having analog outputs, chart records
are obtained, a log is maintained and the records are stored for
future reference.

The wind measurements are obtained from a Weather Measure
Skyvane located on the FRF laboratory building (Fig. Z¥s. 191 'MW
above mean sea level (MSL) .

The high and low temperatures are obtained from daily
readings of NWS maximum and minimum thermometers and represent
the extreme temperature values since the last reading.

The following may be useful for converting the data in
Table 2 to other frequently used units of measurement:

1. Millimeters (mm) to inches (in) -
mm x .03937 = in

2. Millibars (mb) to inches of mercury (in Hg) -
mb X 0.02953 = in Hg

3. Degrees Celcius (C) to degrees Fahrenheit (F) -
(C x 9/5) + 32 = F

4. Meters per second (m/s) to knots (kn) -
m/s x 1.943 = kn
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TABLE 2:

WIND TEMPERATURE

WIND
SPEED DIRECTION
HOUR CHM/S) (DEG TN)
100 9 10
700 12 19
1300 12 1
1900 10 349
100 é N
700 é 322
1300 4 24
1900 3 335
100 3 196
700 & 182
1300 S 143
1900 Software crash
100 3 289
700 3 326
1300 i 20
1900 3 345
100 3 305
700 4 324
1300 7 3
1900 2 133
100 & 157
700 :
1300 Disk crash
1900 10 279
100 %0 272
700 2 238
1300 1 15
1900 11 12
100 9 336
700 7 334
1300 é 3
19200 2 84
100 5 199
700 & 195
1300 5 226
1900 g 203
100 ] 219
700 6 ar
1300 é 201
1900 7 195
100 7 198
700 7 196
1300 4 235
1900 10 9
100 6 22
700 8 17
1300 7 2
1900 5 1
100 1 37
700 1 131
1300 S 190
1900 7 .
100 4% 182
700 & 17
300 ] 170
19200 7 107
100 1 233
700 S 238
1300 3 130
1900 3 193
100 5 247
700 3 346
1300 & 1
1900 2 84

METEOROLOGICAL DATA
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10.0

5.8
b8
3.1
=2.7
-5.8
-3
-8

3.3
12.5
11.7
11.1
20.4
15.3
14.7
15.9
20.6

9.7

7.0

6.6

7.7

7.,

7.6

8.2
23.9
19.8
18.¢
18.8
21.4
7.4
6.6
13.8
4.3
14.7
13.3

9.6
1.6

8.7

1986

ATH
PRESSURE
(mMB)

1015.0
1015.3
1013.1
1010.9
1011.5
1014.7
1015.8
1016.1
1016.5
1015.8
1013.8
1012.1
1014.5
1014.1
1012.8
1013.1
1012.4
1013.1
1014.0
1015.1
1014.4
1011.1
1003.6
1003.6
1008.5
1009.3
1009.0
1014.5
1023.0
1028.8
1030.7
1030.8
1031.2
1029.2
1025.5
1023.5
1023.6
1023.6
1020.9
1018.2
1014.8
1012.1
1010.4
1014.4
1019.9
1021.6
1020.2
1021.2
1020.9
1020.5
1018.5
1017.5
1017.8
1016.1
1010.7
1004.3
1004.0
1012.4
1013.4
1011.7
1011.1
1012.8
1014.4
1015.1

PART 1

PRECIPITATION
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1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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TABLE 2: METEOROLOGICAL DATA

PART 2
BARCH 1986
WIND WIND TEMPERATURE ATH PRECIPITVATION
SP;ED DIRECTION PRESSURE

DAY HOUR (N/S) (DEG TN)  (DEG C) (=8) M
17 100 9 33 8.0 1016.8 0
700 8 33 7.7 1020.2 0

1300 7 0 9.5 1021.6 0
1900 5 42 7.5 1022.2 0

18 100 4 47 7.6 1023.9 0
700 3 61 8.2 1025.6 0

1300 0 11.0 1026.0 0
1900 5 134 10.0 1022.9 0

19 100 7 167 16.8 1018.8 0
700 6 192 17.5 1016.1 0

1300 13 211 21.0 1011.7 0
1900 1008.0 0

20 ggn ‘Setaior emox 1007.7 0
700 5 334 14.7 1012.8 0

1300 % 18 8.8 1015.5 0
1900 11 31 6.5 1017.8 4

21 100 1 34 5.4 1020.2 0
700 15 22 23 1024.9 0

1300 13 14 .2 1028.0 0
1900 12 22 1.2 1028.3 4

22 100 14 14 1.5 1028.7 12
700 14 17 2.1 1030.0 0

1300 12 18 4.3 1030.7 o
1900 8 11 3.6 1031.4 0

25 100 9 9 3.9 1030.4 0
700 8 21 5.0 1030.4 o

1300 5 5 8.3 1028.7 0
1900 0 6.4 1152.9 0

24 100 " 214 7.8 1026.3 0
700 4 280 8.8 1027.7 0

1300 4 54 13.6 1031.0 0
1900 6 71 8.8 1034.8 0

25 100 4 54 8.1 1037.1 o
700 3 51 9.2 1038.5 0

1300 0 14.8 1038.5 0
1900 3 143 11.8 1035.8 0

26 100 0 12.5 1035.1 0
700 0 11.0 1033.7 0

1300 0 16.0 1030.4 0
1900 4 182 17.3 1026.6 0

27 100 4 197 14.3 1024.3 0
700 2 225 14.0 1021.9 0

1300 5 279 20.7 1018.5 0
1900 5 34 1.4 1019.5 0

28 100 11 8 10.9 1022.9 0
700 9 25 8.4 1026.6 0

1300 5 285 9.7 1027.0 0
1900 & 134 8.2 1027.3 0

29 100 0 P 1027.0 0
700 1 32 10.8 1028.0 0

1300 0 14.2 1027.0 0
1900 s 136 1.1 1024.9 0

30 100 1 203 12.3 1023.9 0
700 0 12.8 1023.9 0

1300 5 151 15.9 1021.9 0
1900 3 181 17.1 1019.5 0

31 100 5 223 14.5 1019.9 0
700 5 223 15.0 1019.9 0

1300 0 22.3 1020.2 0
1900 4 14 12.9 1021.2 0



III. WAVE DATA

Wave data were collected from two Baylor staff gages (CERC
gage Nos. 625 and 645) and Waverider buoys (CERC gage Nos. 630
and 640, Table 1 and Figure 2). The data were collected,
analyzed, and stored on magnetic tape using a Data General
NOVA-4 computer.

The NOVA-4 is programmed to sample the wave gages every 6
hours near 0100, 0700, 1300, and 1900 EST at a sampling rate of
four times per second, collecting data in 20- minute records.

Wave height (Hmo) is an energy-based statistic equal to
four times the standard deviation of the sea surface eleva-
tions. The wave period is identified from the computation of a
variance (energy) spectrum using a Fast Fourier Transform of
4096 data points (1024 sec). The period (Tp) is that associated
with the maximum energy density in the spectrum. When this
analysis is complete, the data are written to magnetic tape and
entered into the CERC data base.

Table 3 presents the wave heights and periods for each wave
record obtained during the month. The monthly means shown in
Table 3 are an average of the values computed for all data
records collected. The monthly standard deviations are standard
deviations from the monthly mean of values for each record.

Figure 3 is a time history of the Hmo and Tp values for the
Waverider 6 km from shore (630) and the Baylor gage at pier
station 19+00 (625).

Differences in wave periods between wave gages (Table 4 and
Figure 3) may be due to wave breaking or reformation, or the
presence of multiple wave trains containing nearly equal energy.



TABLE 31 WAVE DATA FART 1

MARCH 1984

GAGE 645 625 640 630
Baylor at 7+B0 Baylor at 19+00 Nearshr Wvrdr Farshr Wurdr
DAY TIME Hmo(m) T(sec) Hmo(m) T(sec) Hmo(m) T(sec) Hmo(m) T(sec)
1 1 .87 S5.31 1.00 S99 1.07 Q.75 1.00 9.75
7 1.00 5.43 1.48 4.76 1.43 5.63 1.83 S.31
13 1.12 5.99 1.64 S5.99 1.74 5.99 1.46 .99
19 .76 5.99 1.43 5.63 1.34 &.40 1.38 4.40
2 1 1.09 5.99 1.146 S5.43 1.24 S5.99 1.48 6.40
7 .93 6.87 1.61 6.40 1.53 7.42 1.66 7.42
13 1.01 S5.99 1.12 &.40 1.16 8.06 1.32 7.42
19 « 73 5.02 1.37 975 1.17 10.89 1.11% Q.75
3 1 -&3 6.87 .85 8.048 .94 8.83 113 i
74 .76 .75 1.06 B8.83 -92 ?.75 1.03 10.89
13 « &3 10.8% .74 P75 1.08 P75 1.02 10.89
19 Software Error
4 1 .45 10.89 «72 10.89 .74 10.8% .81 10.89
7 L .73 73 .79 72 .75 7S 10.89
13 59 275 «73 9.75 79 9.75 -85 75
19 « 60 9.75 .72 9.75 .69 8.83 - 79 9.79
S ) 36 B.0é& 60 8.83 .60 .75 .45 8.06
7 .53 2.78 73 ?.75 65 ?.75 .70 3.79
13 .88 5.863 - 74 S5.63 -9 4.76 1.11 5.63
19 e 2P 5.63 .71 7.42 -85 7.42 .50 6.87
6 1 7 4 5.463 .78 7.42 .82 7-42 79 7.42
19 «21 =75 44 P.75 46 ?.75 .58 10.89
7 F ; -44 3.9%5 -35 8.83 57 8.83 S 2.62
£ i "33 8.06 «39 8.0& - 36 9.75 =460 10.89
13 =43 1.96 | 2.42 -42 255 .42 ?.75
19 .96 4.53 .96 4.74 1.00 4.76 1.04 4.76
8 1 1.08 8.046 2.21 7 .42 2.11 8.06 2.62 8.04
7 1.26 6.87 1.42 8.06 1.55 $5.02 1.89 &4.87
13 -94 6.40 T2 8.06 1.01 6.40 1.44 6.87
19 .83 6.40 .82 5.99 77 6.40 1.01 8.83
9 3 -39 5.02 .68 B8.06 59 8.83 W 7.42
7 « 33 2.5%5 - 49 7.42 .51 6.87 59 8.06
13 * =44 ?.75 Pl 4 B8.06 -43 8.83
19 - 30 2.95 * « 30 10.89 .41 T75
10 1 a2l 2.19 i i g .75 =32 ®.75 .42 10.89
7 all P75 .28 10.89 .28 .75 .36 8.83
13 «29 2.95 * - 34 8.83 -45 B8.83
19 .47 255 .45 8.83 .45 8.83 &5 3.15
13 1 - 30 2.09 .50 8.06 -45 6.40 -45 6.40
7 45 3.95 | 5.63 o . 46.87 .84 6.40
13 * 52 7.42 i 6.87 76 6.87
19 63 3.51 .78 3.28 .83 8.83 1.01 8.06
12 2 - 79 4.53 -88 4.53 -B2 4,32 «71 8.43
7 1.03 5.02 1.30 7 .42 135 6.40 1.48 6.87
13 1.03 5.63 1.15 5.63 1.03 6.87 1:13 8.04
19 .83 S5.31 1.01 7.42 1.10 7.42 1.25 7.42
13 1 97 S5.43 « 97 6.87 .88 6.40 1.11 5.59
7 .83 - P | «93 5.99 1.04 6.40 1.21 999
13 .80 S.99 -?6 9.463 -92 S5.99 105 89.97
19 .62 S5.63 .83 5.99 .21 5.99 1.04 5.99
14 1 -63 6.40 .84 6.87 .85 6.87 1.09 7.42
Zein! « 60 5.99 P £.40 «B82 B.0& 1.04 6.40
13 «71 7.42 .89 6.87 =72 7.42 1.13 6.87
19 71 7.42 1.02 6.87 1.09 6.87 2 1.60 8.06
15 1 69 I -78 8.83 .82 B8.06 1.2 .73
7 47 10.89 - 60 10.89 a6l 10.89 .81 8.83
13 =38 D75 .60 8.83 .58 9.75 .70 975
19 .43 8.83 « 55 B.06 «54 8.83 .56 8.83
16 1 «30 8.83 42 8.06 .49 7.42 .60 8.83
7 25 8.83 «43 8.06 .48 8.06 .54 7.42
13 .26 5.02 -41 8.83 -40 8.83 .47 6.40
19 .23 12.34 - 44 8.83 .43 8.06 53 8.06

*=Electronic Problems

10



TABLE 3: WAVE DATA PART 2

MARCH 1984
GAGE 645 4625 640 430
Baylor at 7480 Baylor at 19400 Nearshr Wvrdr Farshr Wvrdr
DAY TIME Hmo(m) T(sec) Hmo(m) T(sec) Hrmo(m) T(sec) Hmo(m) T(sec)
17 1 .61 75 .48 7.42 .70 8.83
7 : .83 4,32 .99 4.53 .88 4.53 1.11 4,53
13 97 4.40 y [ B.0s 1.13 6.87 1.42 6.40
19 .62 5.463 .81 6.87 79 6.87 .89 5.99
i8 1 .50 S5.99 <70  6.40 .70 &.87 .80 6.87
7 -41 4.32 Y 5.99 «63 6.40 P 5.99
13 41 4.13 «57 8.046 .58 8.83 : .54 8.83
19 «32 7.42 56 B.0&6 «50 8.83 «97 S.99
19 1 -43 3.95 * .48 3.95 -74 3.38
7 .70 5.99 .83 5.63 .82 6.40 1.05 6.40
13 .78 7.42 94 7-42 .78 6.87 1.31 - 85§
20 1: Operator Error
? .61 8.83 « 75 8.83 74 9.75 .87 8.06
13 -40 8.06 .58 8.0s .64 8.83 B - 5.99
19 - 79 5.02 1.33 4.32 1.29 5.02 1.43 4,32
21 1 1.07 4.74 1.58 5.99 1.60 6.40 1.58 6.40
7 1.11 6.87 2.39 6.87 2.25 6.87 3.19 4.87
13 1.07 8.056 2.01 6.87 2.14 7.42 2.51 7.42
19 1.13 6.40 1.78 6.87 1.82 7.42 1.94 8.83
22 1 1.13 5.99 2.04 5.99 1.79 S5.99 1.94 8.04
7 1.18 9.99 1.71 &6.40 1.83 7.42 1.98 S.63
13 1.11 7.42 2.03 6.87 1.91 8.06 2.15 6.87
19 1.14 4.53 1.465 6.87 1.47 B8.0é 1.463 8.83
23 1 1.08 3.95 1.464 .73 1.44 7-42 1.49 9.73
7 1.10 3.02 1.42 9.75 1.47 9.75 1.58 .75
13 1.17 10.89 1.53 .73 1.446 9.75 1.463 10.89
19 1.07 10.89 1.42  10.89 1.68 9.75 1.50 9.75
24 : § , 1.09 10.89 L] 1.32 10.89 1.13 8.83
7 52 10.89 -89 10.8% .90 10.89 .76 10.89
13 -78 10.89 * 1.04 12.34 .70 10.89
19 .84 4.13 .99 12.34 1.12 .75 1.18 12.34
23 1 <70 6.40 1.26 &.87 1.08 &6.40 1.08 10.89
7 67 10.89 « 95 .75 1.07 10.89 1.01 10.89
13 .76 S5.31 1.15 9.73 .79 .75 1.04 10.89
19 .58 10.89 .98 10.89 71 ?.75 1.13 10.89
26 1 52 4.53 -0 10.89 .80 10.89 .85 10.89
7 - 60 J.43 -1 ?.75 .72 9.75 1.03 9.75
13 -44 .73 76 &.40 .81 6.40 .95 ?.75
19 61 6.40 .81 6.87 .97 6.40 1.08 6.40
27 : | 467 .73 .88 7.42 .82 YelS .78 .75
Z .66 8.06 1.11 8.83 71 B8.046 1.13 9.75
13 359 9.:7% 1.30 8.83 77 8.83 .96 7.42
19 .60 9.75 .71 8.83 .86 ‘8.83 .89 8.83
28 1 .88 3.05 1.09 P .78 9.75 1.09 975
7 1.00 4.59 1.26 10.04 1.30 4.48 1.40 10.04
13 1.046 4.94 1.22 10.04 1.16 10.61 1.28 6.52
19 .84 5.55 .98 10.04 1.03 10.61 1.08 11.25
29 1 .80 10.61 70 10.61 «71 11.25 .76 10.61
7 = i 10.04 1.13 10.61 - 79 10.61 -3 10.61
13 T 10.89 -85 9.75 .82 10.89 .94 10.89
19 -49 975 .Bé .75 «71 8.83
30 1 53 ?.73 * 271 .73 A 10.89
P <55 9.75 .79 9.75 .83 9.73
13 «52 .73 .85 10.89 .89 10.89
19 «&7 9.75 79 ?.75 92 ?.75
31 1 «57 ?.75 - 74 10.89 .87 9.7%
7 .58 8.83 69 B.06 78 9.75
13 43 9.75 .78 ?.75 -64 10.89 .74 9.75
19 35 .75 * 66 9.75 .78 9.75
MEAN .70 6.97 .98 7.92 .74 8.21 1.07 8.25
STD 27 2.56 -43 1.91 .41 1.92 46 2.06

*=Flectronic Problems
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IV. CURRENT DATA

Current data (Table 4) are collected from two Marsh-McBir-
ney electromagnetic biaxial current meters (Table 1 and Figure
2) and by visually observing the movement of dye on the water
surface in the surf and at the seaward end of the pier, as well
as 500 m updrift of the pier 12 m offshore.

Since the shoreline orientation is approximately N20w,
alongshore currents flow either toward 340 (i.e. northward) or
toward 160 (i.e. southward). Similarly, cross-shore currents
are either onshore (westward) or offshore (eastward).

All current speeds are given in centimeters per second.

14
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TABLE 44

CURRENT DATA

(SPEEDS IN CM/SEC)

March

BIEE_MEASUREMENIS
| CURRENT METER |

1986

|
'
i

DYE AT CURRENT METER
19400 L AT 14420¢433m) ! DYE AT MID SURF ZNNC: DYE AT SOUTH TRIFGD
I (579m) 1 1.D.#639 I ( SURFACE ) i 124 NFFSHORE 1(DEPTH -4.8m MSL)
{(SURFACE)!(DEFTH -4.2m MSL)! DIST. FrOM ! { SURFACE H YT.D.#&7c
1.} 5 S TINE-_ ... .. (SPEEDIDI D_ IR:BAS (M)!SPEEDIDIR!LOCATION! iDIRISE !_DIR
1 IO AT T 75 EED:ID B%EEE%E __l__g__D BTE SELINE(H)!SFEEDIDIR T,-_e_l___SEEED_ﬂ BTS EEE _____ RIE____ -
Cross-shore | H 3 ON H | | 4 OF '
Resultont ___: VL b R e o e e R - N 0.1
1 0700-Alongshore 1 g o 1 20 § 1 102 s ! 37 g 15 ]
Cross-shore | 14 on ! 8 ON 1 176 20 on ' North H 7 or !
Besultont ! 17 1 1SR - [ i e e T Rl T R et | Qe FEEE R S P - S
1 1300-Alongshore '_5.9.. H 27 - ] S % i 1 44 S ]
Cross-shore ! H ? ON H : ' 2 0 !
Besultant Hern U s e 7 I RSEe it S, o T e I R e
1 1900-Alongshore ] ] 18 - 1 [ ] 30 - |
Cross-shore ! H r ON H H H 7 or
________ Bst!liﬂni--__l__-______l___12,____1§Q-___1_______-_______-_____i_____ﬁ____-_______l___él-__--l52_-__1_
2 0100-Alongshore i 1 16 -] | i 1 32 S !
Cross-shore ! H 2 oM B ' . & OF .
Resultoot ___ i ________ IR b e 183____J_ shtne it S B Sl 5 WL 1 M L e, 1475 - %o
2 0700-Alongshore ! 55 s ] 12 s 1 152 g 1 43 ] 20 S [l
Cross-shore 114 Off | S ON ' 164 76 Off '  North ' A OF |
Resulbont ___ 157 463 13 L P B S S e | e Bl 180 .1
2 1300-Alongshore 1 ! 13 S 1' S H 1 25 ] i
Cross—-shore | 1 S ON i H H 7 0OF :
Resyltont___ 1 ___ H 14 179 ! 8 i e 1___ 26 143
2 1900-Alongshore 1 i 2 S 1 ' [ i8 -3 |
Cross-shore 1| H 2 ON i H ! 3 OF :
e Nesyltont ___1___ 1 3 19% H i B .18 142 Lo
3 0100-Alongshore ] 1 9 s i { ] 9 S |
Cross-shore ! 1 4 ON : H H 1 or H
Resulignt i 1_..190 182 1 i L ? - - S
3 0700-Alongshore 124 N [+] i 0 o ¢ 14 N ! 4 N !
Cross-shore ! g off ! X oF Y176 8 off '  south : L] :
Besultant ! 25 3511 1 79 1l 8 0.1 i 4 349 _ i
3 1300-Alongshare ] [] 3 s ] [} t 1 s 1
. Cross-shore ! H L] ' H ! & or H
Eesyltont ! i 1 160 1 H L4 £
3 1900-Alongshore [} ' 1 i i i
Cross=shore ! H 1 H H H
S = tapt e 1 H el 1 - L
A 5100- M ens share 1 | ST 3 5 1 LI ¢ 3 i
Cross-shore | } L] L] H } 3 OF H
Besultont __ % ________ i & 1690 i H | e et i | L
4 0700-Alongshore 123 s i 11 s i 27 T 15 ] 17 ] '
Cross-shore ! 3 Oon ! 2 OoF I 176 7 off ! North H 17 OF !
Resyltant ___123 . 169 1 i1 151 ! 21 B | e S " S ¢, R e 1 . e 5
4 1300-Alongshore [l ! 7 S [ f [ 10 -] H
Cross-shore | H 2 ON H : H 13 OF '
Resultgnt 1 Pl 173 : = oot R e U . - e I
4 1900-Rlongshore ! H & - i H | 8 S |
Cross-shore | H 2 OF H ] ! -] al3 !
E——  LTh R T 1 i é 188 3 R e S S S e b i A
S 100-Alongshare i ' 3 s ! [ ] 10 S I
Cross-shore | H 0 { ? H & OF :
Resultant ! Bl ; 3 160 R v S L R i T ol | URES K ? i PR (58
3 0700-Alongshore 138 ) 1 12 S H 38 s | 38 s | 30 -] I
Cross-shaore 1 11 off ! 4 ON H 164 11 Off | North : & OF H
Resultant lap __143_1 i3 122 1 TSRS U s i___30 -14% i
S 1300-Alongshore [ i 17 - i ' i 34 S |
Cross-shore ! i -] ON H H H T OF H
Resyltant 1 ! ig 184 1 o - 1 - P 1t - A
S 1900-Alongshore ] [ & s ] [ 1 18 S [
Cross-shore ! H 2 ON H H i 8 oF '
_______ Resultont i i 3- 211 i H AR b - R
4 0100-Alongshore ] [ 3 -] [ 1 ' 15 ] [
Cross-shore ! H 1 ON ! ! ! é OF H
Resultant __ | 1 A= 18 i ! 1. _14 138____1_
& 0700-Alongshore 125 N 1 ! 32 N 47 ! !
Cross-shore 1| 15 off ! ' 180 0 o ! ' !
Resultant G TR T | i B T W 1, 1 ! H
é 1300-Alongshore [ I | H 1 1
Cross-shore | H 1 H ! !
Resyltant i H Ui e oL T : A A R e
6 1900-Alongshore ! ] 6 N 2 ' ! 4 -] |
Cross-shore ! i 1 ON i H i 1 oM :
e —--Besultant 1 1 é 332 i : I ¢ o TR

KEY = ALL SPEEDS IN CM/SEC
N =NORTHWARD, SHORE FARALLFL
S =SOUTHWARD, SHORE PARALLEL

0H : ON_ HORE

OF =0F FSHORE
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B e U I ‘BEACH_HEASUREHENTS!
IEB_MEASUREMENTS ! (sgouﬁPﬂR¥FT§ I§l
DYE AT | CURRENT METER | i | CURRENT METER
19+00 ! AT 14:20(433a) ! DYE AT MID-SURF ZONC! UYE AT SOUTIY TRIPOD
(579m) | I.D.#4639 I { SURFACE ) | 124 OFFSHORE I(DEPTH -4.8m MSL)
SURFACE) ! (DEFTH -4.2m MSL)! DIST. FROM H { SURFACE Y H T.0.%4677
XY LiNE. .. 15 PEEDIDIRISPEED _ 1 ___ SELIN {SPEEDIDIR!LOCATION:SPE SERED._ L DIR.

3 otoo-ﬁlongshur- EED 1315 Eﬁg ﬁ Elﬁ%lﬂ ELINE(M)ISPEED TL I10N:iSP Eﬂlllﬂ% E% ﬂé T
Cross-shore | H 2 oM 1 H 3 OF H
Reayligot __ | } P L A R i U et e DT T L ey e SR | SISO 120 ___I_

7 0700-Alongshore 112 N \ 3 N ! 22 N 3 : [
Cross-shore 1), Off 2 OF i South H 1 oF !
i TN L T IO SR SN | RS WSS S T N - W S 1 7 A 1 | 3

7 1300-Alongshore ] - i 1 N2 Jl' | 7 N 1
Cross-shore | H 3 aF H H 4 OF {
Resyltont ___t 1 3 --AS } ! e L

7 1900-Alongshore [ H i1 g [ 1 19 -] 1
Cross-shore ! H ] oM H H 10 oF H

—e———-—_.Resultant __ ¢ i 12 = 182 1 e e e s SN L (e e o SRR

8 0100-Alongshore ] | 63 8 1 ] 52 -] i
Cross-shore | H 2 ON { : 8 i !
Resultont 1 __ b JGh . YAt fhenees S (Sl 0 e i R TR AT DA e 1 ial.__ %

8 0700-Alongshore {51 S i 25 S i 67 s 1 39 S '
Cross-shore | g 0 H ? O : North H F 3 OF i
39&91&9'_'!!:..___151__..J§Q_l__._32_.____l§9 i ! A0 150 1.

8 1300-Alongshore ! ! 13 S ! 1 21 S !
Cross-shore | T - 4 ON ) H -] UF '
L3 PR T S (SRR [ . I P R L e e e S 1 b2 Lo MR o - R

8 1900-Alongshaore ' i 9 s [ i I S i
Cross-shore | H 0 H H H & oF H

eoemoo..Besyltant __ 1 4 9 L R e R R et ) L S NGRS R e s ? R N

9 0100-Alongshore [ ' % ' ! | 11 S |
Cross-shore | H 4] H H 3} - 2 OF :
Ressltant_ 1. A S e B e g S L i R B 1 SR i SRR - - SCHRE W

¥ 0700-Alongshore I 14 N [ 0 [ 8 N ! 26 NE i N i
Cross-shore 114 off ! 1 oF i 152 3 Off ! South : 1 OF
hesgltant . 14 -2 1. 4 - 79 bl il e T | = == N S 7 5. SO

? 1300-Alongshore f [ 4 N H B ] 10 N i
Cross-shore ! 4 3 aF H H H 0 i
Resultiqnt_ _ ! ol L OR 12 A e e L el e s R Lo SReme L e N

% 1900-Alongshore 3 1 2 N 1 ! i 3 N :
Cross~shore | H 3 OF 1 ! ' o \

__________ Resultant __ 3 ! i I R
i0 o1oo—ﬁlu%gshur. i '%“‘“%“"“ﬁ§'""%'““ i I T e Pl 4 % 3 T
Cross-shore | 1 3 oF 1 1 ! 0 i
Beaultgot ___ ¢ LN A - | g o P A R P SR : 1 R
10 0700-Alongshore 112 N 1 1 3 ] 5 N ! 18 N | 5 N i
Cross-shore ! 20 Off 1 2 OF H 152 5 Off !  South H 1 OF H
Resyltant __ 1 23 40 % - 43 1 ] 251 1 ] B 33 1 i
10 1300-Alongshoras ] i 2 7] 1 ! ] 3 N i
Cross-shore | H 3 OF H ! H 1 oF H
Resyltant __ 1 ! . AR ¢ | ¢ SRl o i 2 358___ 1
10 1700-Alongshore [ 1 3 N 1 ' ] 7 N !
Cross-shore | H 4 oF ' ' H 1 OF H
SR L T T e (i SO S e B e S e e b s MRS e U S e A 348 5.
il 0100-Alongshore 1 | & N i ] i 13 N i
Cross-shore | 3 S oF 1 s H o OoF !
s ] R LR, € O SR | Sy (SR e o U0 G R £ ity T PRSI 3 AR
11 0700—A10ngshor! 127 N i & N I 21 N ! 21 N I 16 N !
Cross-shore 13  off ! A OF t152 9 Off ! South ! 1 OF :
Resyltant __ 129 4 _t 7 o o e =5 L ot Ene i n T Uen R 18 . I . [
11 130C-Alongshore [ ' 3 N * ' 1 10 N |
Cross-share | H ] oF H H : 3 ur H
BEAglsant . . e N e e R R |- A 7 A S
11 1900-Alongshore H H 1 ] i i I Q |
Cross-shore | H 2 aF H H q Ir :
cz——=—--__Resultant __ 1 LS ES AR o S e S e il o Y L5 Lt S, LR e vt ROl rat R I
12 0100-Alongshore i i g S 1 ! 1 i1 S i
Cross-shore ! . H 1 OF H H ¢ 1.3 OF ¥
Resultant_ __ 1 ___ Hhe B (7 M 2 e e e 10 Ul = 3 LR (raaCe) 119t
12 0700-Alongshore | 23§ 1 3 s T 47 g T T T Y S :
Cross-shore | ) on | 3 OF V167 0 0 ! North H 2 oM !
Resyltapt ___| e B T Y T ied. . .1 Sl b Rt U e S e e S S R ! TR v F s 182 .. L.
12 1300-Alongshore ] ] & . ] ] | 26 S |
Cross-shore | H 2 ON H H H 8 OF !
i TER L S [ LR S ) e il = I R e 3 IRt SRS . 1 i
12 1900-Alongshore H | & g ] ¥ I 19 8 !
Cross-shore | H F ON ) : t 12 OF |
e TR L N TR TS S L R e A R s e SR ED Sl e I AR iz8___ i

KEY = ALL SPEEDS IN CM/SEC
N =NORTHWARD, SHORE PARALLEL
S =SOUTHWARD, SHORE PARALLEL
ON=0NS HORE
OF =0F FSHORE
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EIE

E_MEASUREMENTS

1 H £
1 H S00 UFLR
| DYE AT | CURRENT METER | I CURRENT METER
i 19100 AT 144200433m) ! DYC AT MID-SURF ZONE! AT SOUTH TRIFOD
1 (57%m) | I1.D.#4639 1 ({ SURFACE ) H 12M OFFSHORE (DEPTH -A.Bm MSL)
{{SURFACE)!(DEFTH -4.2m MSL)! DIST. FROM H T.D.#677
i i R TIME ______SPEED!DIR:SPEE S b o {BASELINECM)ISPEED!DIR!LOCATJON:SFEE :RIRISPEED.___ i _DIE_____
13 0100-Alongshore ! o ! g 3 DIETE ELINECHIISEREDRID ] 0 RL T Eg E=S !
Cross-shore | | 2 OF | ' OF !
BEselvant, Co ol U ke e h e S e T e A R LR SO s ¢ S AN
13 0700-Alongshore 116 gt i g ! 11 N ! 5 :
Cross-shore | 4 o, ! o o164 3 Ooff ! south ur ¢
Sepuliant 1o gl 1 0. L e Bl O e Rl o L 1 O R S B e > I A
13 1300-Alongshore ] ' 12 ) ] ! S '
Tioss cJhore 1 1 oF H ' 0OF !
;229l&991____i_________1___12_____l§§__-_l_____________-_______i ______________________ - 140. . |
13 1900-Alongshore 1 1 10 N 1 : s |
Cross-shore | H 4 OF H H OF H
e L TR T SO RSN (DR | (S B e ) i s A, 18
14 01060-Alongshore 1 ] 4 N ! ! ] i
Cross shore | H 3 ON H H 3 OF '
o LITE R e e i e S - B RS et aa TR e e AR T R e TR o 1 TS
14 0700-Alongshore  t 5 N 1 o 1 68 N | S i
Cross-shore {11 on ! o 4[5 137 3 on ! south OF
Resultood __ 133 2171 _ O SR DL e d B S A e et T | (et R p Lol
14 1300-Alongshore 1 ! 12 N ' : N !
Cross-shore | H 8 OF H H OF |
Resyltapt___ i _ 1o 14 e e S e e ol et A
14 1900-Alongshore ] 1 13 N ] ! N i
Cross-shore | 1 9 OoF H H 3 or H
F——— ) 1TY 8012 S H - B 13 Bt o TG L 5 i s S ER I 1 348 !
15 01oo—Algng§§or. [ : la nd ] % ! N !
Cross-shore | H 3 OF ! H L oN !
Resultgnt___ ! i Z z | H 1 226 H
15 0700-Alongshore ilg N ! 9 N ] 51 N T ! 17 N :
Cross-shore 113 o ! 3 oF sy 5 Off ! Sou : 1 ¥ '
Resyltont HP X 305 1 9 358 H 51 3461 1 1z 243 1}
15 1300-Alongshore ! ' 7 N H : I 8 N !
Cross-shore | ' 3 oF H i H 4 OF H
Resyltant ! D -3 : i ] > ST 4 i
15 1900-Alongshore ! ' S N ! ! f i
Cross-shore ! H 3 OF H H ' 0
rmmmaera-RESU]tant L H APl % | 1 A ASESY D I e 1, SIS
1% 3156—310%96hure 1 - g i N t T T i R i
Cross-shore | 1 2 oF H H 2 aF I
£ PR e Ao ne e SN e e T R e Ll ! - e Z i
16 0700-Alongshore 1 [ R i 8 N ¥ o i
Cross-shore | @ R | 2 OF i | 13 2 Off ! South S OoF
Resyltont __ 1 1 160 | ___4_ FAlai b 8 3518 __ 2 Z9 !
16 1300-Alongshore ] ] 7 S [ [ 14 -] i
Cross-shore | H 1 oN ' H 9 UF :
Resultant_ ___ S St s e et H b : L 1gZ_ !
16 1900-Alongshore ] ! N [ ] 3 -] i
Cross—shore | H ] OF : H S OF
________ e e R L - T = A e R (oS el 1 gl U
17 0100-Alongshore 3 i 12 s ! : S i
Cross-shore | 1 1 oF ' ! OF
Besultant ool Stoae b e b B e [ PSS
17 0700-Alongshore ! 68 s 1 17 S t 38 T S i
Cross-shore {19 on ! 5 ON 1l 173 0 0 ! North oF '
Resyltant___ 168 169 ! __18_____ 4 A S| (SR =l e Tk e e T s | I Adiooceit
17 1300-Alongshore 1 : 8 s ! ! S t
Cross-shore | H 2 ON H ! 10 OF H
Resyltant __ 1 2 Mt - 0 P B R Il H - SR I S (Y
17 1900-Alongshore I [ 10 S H { 25 S i
Cross-shore ! i 1 ON H H & OF H
se——co-_-Resultont __ 1 1 10 _ 168 ___; R | 144 H
18 0100-Alongshore H i 20 8 H H S '
Cross-shore ! H -] ON : H 10 OF |
Resyltant___ 1 121 174 b SRS SR e | SR - b Jeemend O
18 0700-Alongshore 138 5 8 s 1 16 s ! 4 S !
Cross-shore | 4 on ! 2 ON ! 164 5 on ' North o !
Resyltont ___138 166 ! ___@_ 174 o RSN T L Eed et SRR RN | (WS- () SR 280 1
18 1300-Alongshore  } [ 8 s ! ! S i
Cross-shore | H S ON ' H OF H
Resultant H i e b N ) | s St 143 ____i_
18 1900-Alongshore 1 1 3 5 ] ! s !
Cross-shore | } 3 ON H H OF !
—=m———___Resultant_ ___! 1 4 205____1 e 57 T 7 AR 1

KEY = ALL SPEEDS IN CM/SEC
N =NORTHWARD, SHORE FARALLEL
$ =SOUTHWARD, SHORE PARALLEL

ON=0NS HORE
OF =0F FSHORE
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EIER_BEASUREMENTS =§§ﬂQH_BE$§Q§E9§HIE=

i {7 ({500 UFDR 1
! DYE AT | CURRENT METER |  CURRENT METER
1 !

1 i
?400 AT 144200433m) | DYE AT MID-SURF ZONE ! DYE O SOUTH TRIPOD
(S57%m) 1.D.943% I ( SURF ACE ) H 12H OFFSHORE I(DEPTH -4.8m MSL)
{CSURFACE )IC(DEFTH -4.2m MSL)! DIST. FROM H ( SURFNACE ) H I.D.#4679

POYS .o TIME ______1SPEED] P ey e T ISP IRILOCA iSP i H S e 8 L
ba &o1oo—§IongEhor. '§ £ H;EIB%S EEg —deeg | B%EQEELIHELH)__ EEDLD,_Y__- IIQN_S_EEDLDIBTSEEEQ 1 Eé T

Cross-shore | I 2 OF I H I 2 oF !

Basudtapt b - o - 1 IPElion- e | e R e Herad 24 T 133____1_
19 0700-Alongshore 135 ~n "1 8 N 1 76 N | 108 N | 2 s !

Eross-share: 111  opf 2 OF bo1e4 0 o0 ! south ' 0

Besultant ___ 134 3591l _ B __ - SO I <7l etk O ORI M Al R s e o = O
19 1300-Alongshore | L] 16 N I 1 1 - N i

Cross-shore | H 19 oF H H H 1 OF

Resultont 1 ! A 12 S el e R B d-. 82 ... gag. .. )V
19 1900-Alongshore ] | ] i 1

Cross-shore | ! H ' '
se——~--__Besultent ___} R e 1_,___________“_______i__________b_______l_____,_h_________i_
20 0100-Alongshore ] [ i i |

Cross-shore | H H H H

Hesgltant. J. o o0 e S W Ll - L S e I SN ¢ e SR
20 0700-Alongshore | g i 3 N ] 61 g 1 9 N ! 4 N !

Cross-shore ] on ! 2 OF IS T 15 on ' North ' 4 0OF !

Besultomt 1o _yep b 4.l Pl I S SRl s T 29 __i_
20 1300-Alongshore ! [ ] i I [ 4 g H

Cross-shore ! H 0 H ' H 2 OF

B!;ulﬁef_\i____i_,______,.l,..___Q _______ RS o R MR T W v e 2 (i 123 __._1_
20 1900-Alongshore 1 I 10 ] ' 1 [ 20 s !

Cross-shore | H 0 i H : ] !
see— o~ _Resyltont ___ 4
21 0100-Alongshore 22

i

Cross-shore
Begultant o4 o oo
21 0700-Alongshore
Cross-shore
Resyltant __ §
21 1300-Alongshore i
Cross-shore

21 1900-Alongshore 1 : [
Cross-shore | H ' H 10 OF
55 ~aiaa-besultaot __ L 4 33 T S el e (N i ) S Bl e et o D e ol S b = IO
3277 0190-Alongshore i ---3% i ' 1 e g
Cross-shore | i 9 ON i H ! 4 OF '
Resultont_ __ | R A 12é~___1___-_______-_ﬁ___n___i_______________,__1___!é_____1§§_m"‘EA
22 0700-Alongshore 176 s [ 26 S [ 152 g 67 B0 47 S i
Cross-shore 133 on | & ON t 201 3s on North ! 8 OF !
Resulignt Vol b T W 5 IZE____l_____--___-_Jél-__AZii __________________ el [ SR e S
22 1300-Alongshore ! i 28 S H B i 46 S '
Cross-shore | H 8 ON H ' H 4 oF
Resultant i | Ry y e R e et s T - e 153 1
22 1900-Alongshore ] i 16 S ] H i 30 5 i
Cross-shore | H 7 ON H ' H 1 OF J
s5——-----Resultent __ 1 1 37 o PR e Rt S S e IS B RS | ISR | Se...
23 0100-Alongshore ! H 18 S H | | é S
Cross-shore | H 0 H H i ? NF H
ReSUILand ol el T e L i L e e e e e et I J EA ¢ DR : S0, SO
23 0700-Alongshore 161 s H 11 -] ' 68 s 1 8 N |
Cross-shore 1§15 On S OF H 164 0 0 ' North : 7 (if
52591&2&!--,_l$9___JJ&-E___12_____Léé____i___ﬁ_______-j@____légi_______--________HL___29_-_h_159 e b
23 1300~Alongshore H i 16 8 H i i 20 -] !
Cross-shore | i 7 OF i ! ! é OF
Resultont _ 1 ___-12_____L§é____i_--__-_____________,-i______,__-___-___-l__-2! _____ 143___
23 1900-Alongshore | ] 7 S H H 10 S !
Cross-shore | H 3 OF H H H ? OF
________ BEEQLEQQL_“__i-_-_____,l____E__h-_LEZ_h__l_____________________i__________-_-_____i___lﬁ_____llBuf_-1_
24 0100-Alongshore i ! 1 5 f ! 1 4 i
sraneshore | H a8 OF ! : H q 1y
Sgyltant. b o boci@e e T R S RN (S VT O S = N
24 0700-Alongshore 10 s 1 1 N | 20 N T} B | N & N
Cross-shore | 0 0 } 2 OF 1 164 6 Off ! South H 4 OF
Resultont __ 110 160 ; o 43 0. s e T RN ety e S S e e | )
24 1300-Alongshore ] i 11 s f | i 4 8 i
Cross-shaore | H 14 OoF H ! H 12 OF
Resultant .4 . = T 4 O ARBL e s L T e e A R b S e
24 1900-Alongshore H \ 8 S [ ! ! 11 S !
Cross-shore ! H 1 OF H H H & OF
——m—e——_Besultont ___: i g e S A S0l e o B e (RS WS 5 SO 1

KEY = ALL SFEEDS IN CM/SEC
N =NORTHWARD, SHORE PARALLEL
§ =SOUTHWARD, SHORE PARALLEL
ON=0NSHORE
OF =0F FSHORE

18



1 DYE AT

I

19400

I (579m)

1(SURFACE)I(DEFTH -4.2m MSL)!

El

I  CURRENT METER
I AT 14+20(433m)
I 1.D.863%9

EB_BMEASUREMENIS

1
{ DYE AT MID SURF ZONE
I ( SURFACE )
DIST. FROM

{
'
H
H
'
H

|
R!'
i !

BEACH _HEASUREMENTS!
(500 UFDKRIFT) H
I CURRENT METER
IYE ! AT SN TRIFOD
12HM OFFSHORE I(DEPTH -4.8m MSL)
( SURFACE ) ! I.D.%67%9

v ik TN ¢ | .| ISP : i = % ! (HIISPEEDIPIR!LOCAT : i 1SPEER___i_DJE____

& 0160—M£ngshur. .i'i EED;EIB;FEEE%.. i I_B__DIB.:EBSELME H2ISPEERIDIRIL IONISFEED IHBTS EEg i DEB T
Cross-shore | | 13 OF | H 1 ) OF H
Besultaot 1 . . ... & L TR R e e i e ] 2 B 1 (Rl A26 . _. 1.

25 0700-Alongshore 112 s 4 & S '} 9 s ! 17 N | 14 g !
Cross-shore | g o ! 1 ON Po164 4 Off ! North ; 8 oF :
Besulamt. 11> g0 ) ___6.____ AR B S e SR TE e WO SR e SO (I Ao 130 1.

25 1300-Alongshore [ ] g 152 '} 2t .15{1= {' 4 -] i
Cross-shore | H 8 OF H 1 ! & oF !
Besultont. . ) ... - (R 4 S POt R S MY e o g 0 L I RSN 1 A b

25 1900-Alongshore ] 1 2 8 1 ! ! 12 ] '
Cross-shore | 1 1 OF H H ' 5 oF 1

sre=se——-ORRUltODS __ 1. A ~ AN el SR e R S e Y e S i e S R e . T

26 0100-Alongshore | 1 E 1!_;: 1 ' i ':l 13 15 !
Cross-shore | H 7 OF H ! H 8 OF H
Besultont 1 Lo R | 4 119 1 T e e ¢ FRE - IE SN 118 1.

26 0700-Alongshore V44 s 1 13 S [ 24 N 30 N | 20 8§ |
Cross-shore | g Oon ! & OF ! 164 0 0 ! South ! 13 oF !
Resultont___ 144 171 1} __14_____ F- - TR | e 4 340} £ AT Mol A | (M. 2 ) i

26 1300-Alongshore |u' a 1 %2 19 ] ] 1 '25 13 i
Cross-shore | H 14 oF i H H < OF :
Hesuldent . 1o Co o og e L e el e, iy - S 1Y

26 1900-Alongshore 1 ! 2 sg % ] ] 3 s i
Cross-shore | H 1 OF H ' : 3 OF H

e T S e ) HESREE 133 1 1 4 o T - (IR

27 0100-Alongshore ] 1 X -] | i | 1 N 1
Cross-shore ! H 2 OF H H H 4 oF !
Resultant___ i _______ L S S e e e TR S R S TN (e - et U8

27 0700-Alongshore 112 N J:' % N ':L 51 N ! 64 N | 20 N '
Cross-shore ! )7 off ! 3 oF ! 163 13 Off ' South ! 3 OF !
BRsultaot - tag.__ 2% 4 B e VLl T T . b AT

27 1300-Alongshore 1 i & N 1 : g ¥ N :
Cross-shore ! H 3 oF H H : 3 aF \
Resultgnt 1 H 4 Z i i 10 174 !

27 1900-Alongshore [} [ 9 N ] : [ 15 N !
Cross-shore ! H 7 i OF H 1 ' i OF :

A L 3 0 e R i L) ol S 8 1 A 1 17 -~ SO

28 Bno'b-a’i%"#.%!;?m!c'-. lI l: nz ﬁ' { 1 i 3 P jf
Cross-shore | ! 4 OF I i 1 12 OF !
Rzsyltant 1] 1 4 43 ! : e R b TR - R i

28 0700-Alongshore I 44 { 11 S [ 51 s 3 s | 16 5 '
Cross-shore | 7 Oon ! 1 oF H 229 5 on ' North H ] OF H
Resultgnt }_44 169 3 11 1535 ! 51 1661 } P - R : G TRl

28 1300-Alongshore ] 1 12 ] H ' ] 23 -] |
Cross-shore | H 3 oF H H H e oF H

- |3 Y] i 12 146 1 H O S - TRy b AR

28 l900*E§o¥|}§hore 'Il H 14 S H i 1 9 -] '
Cross-shore ! ! S aF H H 1 17 OF !

==——n~-_B2SUltoDt ' I - 140 i H HSEIEN B L & v < IS

29 0100-Alongshore ' ! 12 5 ' f ] 12 & i
Cross-shore ! H 7 OF ' ! ' 14 oF '
Resultong H io__1a 130 i Vet Yt 1 A B B D S T

29 0700-Alongshore (] o 2 s ] 38 N | 48 N | 11 N |
Cross-shore | o Oon ! 4 OoF T 1y 4 On ' South i 2 or !
Rgsultant : SR L T Y ) 97 H 38 334} o U 4 e

29 1300-Alongshore i H 1 s i H 1 4 N i
Cross-shore | H i aF H : ! 13 OF '
Resyltant ___j___ Bl ¢ 115 i 1 1. 14 _53 !

29 1900-Alongshore ] ] ] [ 1 1 i N i
Cross-shore | H 2 OF | H H 4 or H

==——-——--B2sul tant 1 bra -2 . SR e L o i ) L T

30 0100-Alongshore i [} 2 s 1 ' [ 6 i
Cross-shore | H V] H H 1 10 OF H
Resultgnt ! H - 160 1 H ? RSl I b ety

30 0700-Alongshore 1 24 N | 1 S | 51 N | 59 N ! 2 !
Cross-shore | ¢ off ! 2 OoF ¥ 377 30 off' south ! 8 OF '
Resultont __ 125 _ 354 ! 2 97 1 59 111 e 8 - B s - PR Ui

30 1300-Alongshore 1 i o H H ] 8 N i
Cross-shore | H 3 OF H i H [t OF '
Resyltant il B | 3 20 1 1 X 28 H

30 1900-Alongshore H ] 0 1 H 1 1é6 N i
Cross-shore | I 4 OoF H H H 3 OF !

= Resultgnt_ __ | i 4 70 i el 1__1% 52 W—

31 oxoo-n‘ion};shou i ] 1 S { T : 2 M T
Cross-shore | 1 1 OF i ' 1 7 OF !
Resultont 1 ! SRR 115 1 i 1 Z 24 i

31 0700-Alongshore 121 N 1 1 s 1 55 N 5 N | L N ;
Cross-shore 1) off ! 2 OF ' 189 14 Off ! South ! 4 oF !
Resyltont_ __ 124 7 | 2 92 ! 57 354 % 1___19 4 i,

31 1300-Alongshore | 1 1 s i = : ! 0 !
Cross-shore | H 4 OoF H H . 10 uF !
Besultant 1 ! A______BA 1 i 1___19 Z0 H

31 1900-Alongshore ] ] ] ] H [ 1 N [
Cross-shore ! H 3 OF : H { S or H

ceemee--_Besultant | 1 3 79 L H 1 ;- SIS - SR

KEY = ALL SPEEDS IN CM/SEC
N =NORTHWARD, SHORE PARALLEL

S =SOUTHWARD, SHORE PARALLEL

ON=0NSHORE
OF =0F FSHORE

19



V. SUPPLEMENTAL OBSERVATIONS

Visual wave direction measurements (Table 5) taken at the
seaward end of the pier are made of both the primary wave train
(i.e. that having the larger wave heights) and the secondary
wave train (which must be clearly distinguishable as a wave
train separate from the primary waves) but not surface chop or
capillary waves. The direction of the primary wave train just
north of the seaward end of the pier is also determined using a
Raytheon Marine Pathfinder radar and measuring alignment of the
wave crests. The pier axis (considered perpendicular to the
beach at the FRF) is orientated 70 east of true north:
consequently, wave angles greater than 70 imply the waves were
coming from the south side of the pier.

The width of the surf zone (seawardmost breaker position to
shoreline) is determined from the pier deck.

Measurements of surface water temperature, density, and
visibility are made daily at the seaward end of the FRF pier. A
jar along with a thermometer is lowered about .3 m (1 £t) into
the water and allowed to remain for at least one minute. The
jar is removed, the temperature read and a hydrometer is used to
determine the density. A secci disc is used to determine the
surface visibility.
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Table 5

SUPPLEMERTAL OBSERVATIONS

March 1986

WAVE APPROACH ANGLE WATER CHARACTERISTICS
AT PIER END RADAR WAVE AT PIER END

(° from True N) ANGLE WIDTH OF DENSITY JSECCI

IDAX]TIHE_PRIHARY | SECONDARY {(° from True N)|SURF ZzONE(M)| TEMP(°C)| (g/cc) [VIS (M)

1 0830 40 y 50 158 4.0 1.0218 1s5
2 0815 40 60 60 167 3.5 1.0210 1.5
3 0825 80 90 146 4.3 1.0230 0.9
4 0810 80 80 115 4.1 1.0218 3.0
5 0817 40 116 4.5 1.0211 2.4
6 0800 106 4.9 1.0224 3.0
7 0800 90 61 4.5 1.0252 1.8
8 0830 40 60 60 192 ded 1.0256 0.9
9 0820 90 70 3.8 1.0248 1.7
10 0805 100 0 5.3 1.0260 3.3
11 0755 100 90 38 6.3 1.0260 3.3
12 0755 40 50 149 5.5 1.0258 3.3
13 0755 80 80 133 6.0 1.0258 5.5
14 0735 120 32 6.6 1.0242 3.6
15 0850 100 12 6.2 1.0252 2.1
16 0920 125 9 6.4 1.0261 4.0
17 0630 45 103 7.5 1.0202 3.3
18 0805 50 80 60 94 7.4 1.0202 2.4
19 0825 110 100 100 141 7.4 1.0243 1.8
20 0805 100 90 125 6.9 1.0259 3.3
21 0910 45 50 372, 6.8 1.0207 0.9
22 0840 50 60 286 6.6 1.0186 0.9
23 0825 80 80 195 6.5 1.0200 0.9
24 0815 80 80 162 6.8 1.0232 22k
25 0730 80 80 154 7.8 1.0220 3.0
26 0710 100 80 136 gz ~1.0209 2.1
27 0730 120 100 8.3 1.0227 3.3
28 0800 60 20 80 164 9.6 1.0215 1.8
29 0800 105 360 143 9.6 1.0205 4.3
30 0810 i 50 122 10.4 1.0206 4.3
31 0630 115 110 i1sD 1.0246 2.4
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VI. WATER LEVELS

The National Ocean Services (NOS) has established a primary
tide station (No. 865- 1370) at the seaward end of the FRF pier.
A Leupold-Stevens digital recording float-type tide gage is used
to collect data every 6 minutes throughout the month.

Figure 4 shows the range of each cycle while Figure 5 shows
the variation in mean water levels computed over a tidal cycle
period (12.42 hours), and contains a list of selected mean and
extreme values. This presentation is useful in identifying
effects on both meteorological and astronomical forces on the
open coast water levels.

Table 6 contains the time of the center of each sampling
interval and the range, high, low, and mean water levels during
each tidal cycle.
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TIDE HEIGHT FROM MSL (m)
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FRF TIDE HEIGHTS

L
12345678 91010121314151617 18192021 22 23 24 25 26 27 28 29 30 31
DARYS

FIGURE 5. Time History of Mean Water Levels, March 1986 (Gage No. 865-1370)

MONTHLY MEAN WATER LEVELS (METERS MSL)

Extreme Low - -.99 on 9 March at 1224 hrs.
Extreme High - .85 on 1 March at 2330 hrs.

Monthly Mean - =203
Mean Low Water -.54
Mean High Water - s52

Mean Range — 1.06

fop
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MID-CYCLE LOW HIGH MEAN RANGE

DAY TIME TABLE 6
1 612 - 37 «66 «16 1.02
1 1837 -.32 .85 .22 1.17 WATERLEVEIS (I‘ﬂEI'ER{S MSL)
2 702 -.24 .69 .20 .92 Tidal Characteristics
2 1928 - 36 afll +32 1.07
3 753 _-3‘ .59 .07 -9‘ ] March 1986
3 2018 ~-40 -69 «-10 1.09
FA 843 -=30 -61 -09 =91
& 2108 - 35 69 e I 1.0&
5 934 S - 66 -16 -94
5 2159 -y «69 15 1.01
& 1024 - &2 . Y «05 1-.08
& 2249 =-o 55 62 =lid 117
7 1114 -=564 -62 -01 1-16
7 2340 ~54 =59 =01 1-.12
8 1205 - 79 «57 20 1.36
9 3D -9k «31 -3 1-25

10 120 -=?0 «37 =31 1.27

10 1346 e 80 «38 = .10

11 211 ""aBS -‘5 —-1? 1-28

11 1436 --81 «45 =515 1-.26

12 301 -=b6 «52 = 1-.18

12 1526 -2l =55 ~«03 116

13 352 56 «51 --02 1.07

13 1617 -53 «57 =01 1.09

14 442 ~=45 47 =03 92

14 1707 - &B ST -« 05 1-05

15 - 532 -57 «%0 --15 =97

15 1758 -=59 =35 -t -94

16 623 - &40 =27 - 07 =67

16 1848 -a&D 45 --01 =86

17 713 ~=2b -1 «05 56

17 1938 D «%5 =08 =70

18 B804 --23 «30 . =00 e e

18 2029 -=29 «40 .03 -69

19 854 =34 S —-iD «66

19 2119 -=56 =19 - ey -l

20 944 - b7 =12 s I 4 59

20 2210 -235 52 «02 «-87

21 1035 -.20 43 13 «63

21 2300 -e22 o662 -18 «84&

22 1125 -.26 a il =15 =82

22 2350 --38 =59 =09 <97

23 1216 ~o&5 253 =04 -98

24 41 -=55 «55 =202 1=10

24 1306 - 66 e ~>05 y & |

25 131 -66 =56 -.04 122

25 1356 -« 80 «56 i 05 1-36

26 222 ~a8¥ =49 =213 1.3D

26 1447 =.83 =63 e & | 146

27 312 -—a79 «52 -0 1.31

27 1537 -=80 =75 -a04 1-55

28 402 - 68 =64 «02 1.33

28 1628 -l -t - <01 142
29 453 -=73 Sl A -ai2 125

29 1718 -73 «68 --08 1.41
30 543 -—eT1 «%9 “15 £ 1.20
30 1808 --68 «56 -0 g W

31 634 - 62 <46 =14 Tald



VII. NEARSHORE PROFILES

A. Nearshore Profiles. 1In order to document profile
response away from the pier, surveys of four profile lines
extending 900 to 1,000 m from shore and located 489 and 581 m
north and 517 and 608 m south of the FRF pier are conducted
bi-weekly, after storms, and during more complete bathymetric

surveys.

These profiles are obtained using the CRAB-Zeiss surveying
system; a Zelss Elta-2 first-order, self-recording electronic
theodolite distance meter in combination with the Coastal
Research Amphibious Buggy (CRAB), a 10.7 m high, self-powered,

mobile tripod on wheels.

Figure 6 shows the last survey in February and the two
surveys taken during March on profile line 188, located 517 m
south of the pier. A significant amount of erosion (up to 0.75
m) in the nearshore (100 to 200 m) with corresponding accretion
(0.5 m) on the storm bar (200 to 320 m) is visible following the
first survey in March. The profile continued to change with the
development of a distinct nearshore bar and trough (120 to 190
m) and further accretion (up to 1.0 m) on the storm bar. Ln
addition, some minor erosion on the foreshore (60 to 100 m)
visible on the first survey had by the end of the month been

replaced. Only minor changes are visible on the remainder of
the profile.
0
PROFLE LINE 88
————————— 27 FEB 86
————— — 11 MAR B6
30 MAR 86

ELEVATION ABOVE MSL, m
o

-0 — r—
0 200 400 600 800

DISTANCE FROM BASELINE, m

Figure 6. Monthly CRAB profiles on profile 188 -
517 meters south of pier.



The profile envelope (Figure 7) reflects the maximum
changes which occurred on the profile during March. The deep
trough (160 to 200 m) and the accretion on the storm bar {220 to
320 m) were both visible on the last survey in March.

0
' PROFLE LNE 188
FROM: 31 DEC B85
TO: 30 MAR 86

T r T r 2 T

0....200 S e
' DISTANCE FROM BASELINE, m

T v v L2 v

" 600 800
Figure 7. CRAB profile envelope - profile 188.

B. Bathymetry. No bathymetric survey was conducted in

March. The last survey, 28 Feburary 1986, is included for
reference.
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FRF BATHYMETRY 28 FEB 86
CONTOURS IN METERS

FIGURE 8.



VIII. SPECIAL EVENTS

A. Storm Data Collection. The following list identifies times
when the wave height at the seaward end of the pier (i.e. as
measured by the Baylor gage #625 at pier station 19+00) exceeded
2 m and wave records were obtained every hour:

o gtart End

7 March (2200) 8 March (0300)
21 March (0400) 21 March (1500)
22 March (0700) 22 March (1300)

B. Storm Synopsis.

1. 7-8 March 1986 - Late on 7 March, a cold front
associated with a strong storm centered over Maine in
conjunction with a large high pressure system over North Dakota
passed off the North Carolina coast. Strong north winds behind
the front generated large waves at the FRF. Winds exceeded 13
m/s (NW) and the maximum Hmo (gage #625) of 2.53 m was recorded
at 0200 hours on 8 March.

2, 21-22 March 1986 - Strong NNE winds generated by a
large mid-western high pressure system began to buffet the FRF
late on 20 March. Winds exceeded 15 m/s (NNE) and the maximum
Hmo (gage #625) of 2.53 m was recorded at 0800 hours on 21
March. A total of 20 mm of precipitation was also recorded.
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Distribution List

Government Agencies:

OCE

BERH

NAO

NASA/Wallops Flight Center
NOAA (NOS, NWS)

SAD

SAW

Colleges/Universities:

California Inst. of Tech.
Duke University

East Carolina University
Florida Inst. of Tech.

NC State University

0ld Dominion University
Oregon State University
Prince George's College
Rutgers University

Scripps Inst. of Oceanography
Southern Illinois University

Others:

City of va. Beach, VA
Coastal Barge Corporation
Coastal and Est. Res., Inc.
Coastal Science & Eng., Inc.
Dr. Galvin

GEOMET, Inc.

Greenhorne & 0O'Mara, Inc.
Dr. Hylton

Ms. Johnson

Mary Marr, Inc.

Masonite Corporation

Foreign:

.S. Geological Survey

.S. National Park Service
.S. Naval Academy

S. Naval Civil Eng. Lab

S. Naval Fac. Eng. Com.

S. Naval Research Lab

Stockton State College
Texas A&M University
University of Akron
University of Delaware
University of Florida
University of Maryland
University of Miami
University of North Carolina
University of N. Colorado
University of Rhode Island
University of Virginia

Va. Inst. of Marine Science

Moffatt & Nichol, Eng.
Offshore Coastal Technologies
Mr. Rowland

Mr. Savage

Sea Port Supply Corp.

Shell Development

Sohio Petroleum Co.

So. CA Coast. Water Res. Pro.
Mr. & Mrs. Valpey

WCTI-TV

W. F. Baird & Asso. Coastal Engineers, Ltd (Canada)
Ministry of Construction, Coastal Division (Japan)
Norwegian Hydrodynamic Laboratories (Norway)
University of New South wales (Australia)

University of Sydney (Australia)



